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LETTER OF TRANSMITTAL
To His Excellency, Winfield Dunn
Governor of Tennessee
SIR: I have the honor of transmitting herewith, on behalf of the
Board of Trustees of the University of Tennessee, a report of the
work and expenditures of the Agricultural Experiment Station for
the year 1971.
This report is submitted in accordance with the law requiring
that such a report be submitted annually by the administrators of
the Agricultural Experiment Station to the Governor of the State.
Respectfully submitted,
Edward J. Boling, President
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Foreword
Includedin this report are listings by departments of the followinginformation: .
1) Research projects active as of December 31,1971;
2) Research projects terminated during the calendar year
1971;
3) Bulletins, articles, and reports prepared by Experiment
Station staff members and published during the calendar
year 1971.
In addition, this report contains the financial statement for the
AgI'icultural Experiment Station covering the period July 1, 1970, to
June 30, 1971. Also included is a list of the Experiment Station per-
sonnel for the calendar year 1971.
Active Projects
As of December 31, 1971, there were 147 Hatch projects and 25
active State projects. Hatch projects are supported in part with
Federal-Grant funds made available by Congress to the Agricultural
Experiment Stations of the country under the Hatch Act Amended.
State projects are supported entirely by University funds.
In addition, there were 12 McIntire-Stennis and 20 University
of Tennessee-Atomic Energy Commission projects, and 1 Special
Grant project (CSRS).
The headquarters of the Tennessee Agricultural Experiment
Station is located on the agricultural campus of the University of
Tennessee at Knoxville. The U-T/AEC Agricultural Research Lab-
oratory is located some 20 miles distant at Oak Ridge, Tennessee.
In ;1ddition, there are other research centers which represent soil and
climatic conditions in the major regions of Tennessee. These other
research centers are listed at the end of this report, and the locations
are shown on the inside front cover.
...
FINANCIAL STATEMENT
July 1, 1970·June 30, 1971
The University of Tennessee Agricultural Experiment Station
Federal tTl...•
Co-op
'~
Hatch Act· Amended
..,
Forestry R:esearch Specific ~
Activity Regular Regional Res. Research Facilities Grants Non Federal Totals All "f1
0
$274,106.00
C
Receipts $1,444,141.00 $106,164.20 $75,000.00 $21,279.82 $3,952,360.37 $5,873,051.39 ;;l.,
Expenditures
;I:
Personal Services $1,404,544.55 $256,716.13 $ 93,967.69 $ 6,295.79 $1,513,950.41 $3,275,474.57
~
Z
Z
Travel 5,117.21 3,185.42 653.65 228.51 64,397.71" 73,582.50 C
;>
Equipment 7,789.44 11,027.72 9,470.31 1,912.49 345,274.43 375,474.39' t'"
.Land and Structures 75,000.00 120,217.00 195,217.00
::0
tTl
"C
Personnel Benefits 153.44 ; 327,438.72 327,592.16 0
All Other 26,689.80 3,176.73 2,072.55 3,391.75 1,144,092.71 1,179,423.54 ~
Unexpended Balance* 9,297.84 436,989.39 446,287.23
Totals $1,444,141.00 $274,106.00 $106,164.20 $75,000.00 $21,279.82 $3,952,360.37 $5,873,051.39
.-
* Includes Obligati~>ns-for Capital Impro~ements ancfWorking Capital
TENNESSEE .AGRICULTURAL EXPERIMENT STATION '1
: ':):;, Many of the projects .involving studies of soils, crops, and live'-
stock may include experimental work at one or more of the outlying
stations as well as at the Main Station at Knoxville.
Projects Terminated
. During 1971, 20 projects were terminated. Reports on these
P~Rj;e.ctShave eithu been published or are being prepared for publi~
cation.
Publications
Published reports on research of the Tennessee Agricultural Ex-
periment Station appear in Station Bulletins, in Tennessee Farm and
Home Science, as well as in professional and technical periodicals
and in various popular publications. TheI'e were 14 Station Bulletins
pt~};>Usheduring the year, and 3 were reprinted. The number of
technical, semi-technical, and popular articles prepared by staff mem:'
bers and published during 1971 was 179. In addition, staff members
published 1 Extension-type publication, and 3 regional bulletins.
',I.')!
Proj., No.
Hatch 98
, I'.:
Witch 132
Hatch 138
(!l"
Hatch 139
Hatch 140
Hatch 203
lIatch 213
Hatch 241
Hatch 251
AGRICULTURAL BIOLOGY
Research Project Titles
Life History, Ecology, and Control of Major Cotton
Insects.
Breeding Disease-Resistant Tobacco.
Biology and Control of Plant Parasitic Nematodes;
Cooperative with the U. S. Department of Agricul-
ture.
Associations Among Soil Microorganisms as Related
to the Incidence and Severity of Plant Diseases (con-
tributing to Regional Proj. S-26). '
Evaluating New Fungicides.
Diseases of Small' Grains.
Control of Insects Attacking Nursery Plants.
'Biology, Distribution, and Control of Corn Insects.
The Disposition of Pesticides in the Soil (contribut-
~ng to Regional Proj. S-62). ",'f
" ,1Jo
8Hatch 260
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Hatch 263
Hatch 264
Hatch 280
Hatch 289
Hatch 292
Hatch 294
Hatch 299
Hatch 302
Hatch 311
Hatch 315
Hatch 343',
Hatch 349
lying uli
rdertop(
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State 47
Diseases of Ornamentals and Associated Nursery
Crops.
Snap Bean Diseases.
Distribution, Biology, and Control of Tobacco Insects.
Remote Multispectral Sensing in Agriculture; co-
operative with the Agronomy, Agricultural Engi-
neering, and Forestry Departments.
Cotton Diseases.
Forage Crop Insect Control.
Engineering Systems for Cotton Production; coopera-
tive with the Agricultural Engineering Department.
Relation of House Dust Mites to Allergic Reactions
in Humans.
Viruses and Mycoplasma-like Organisms (MPLO)
Causing Diseases of Corn (contributing to Regional
Proj. S-70).
Biology and Control of Arthropods on Soybeans (con-
tributing to Regional Proj. S-74).
Nature and Extent of Variation in Root-Knot and
Cyst Nematodes (contributing to Regional Proj.
S-76) .
Biology and Culture of Selected Fishes.
Catfish Breeding, Production, and Marketing (con-
tributing to Regional Proj. S-83).
Biology of Farm Ponds.
Bulletins, Articles, and Reports-1971
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Brasher, Charles, J. A. Mullins, and S. E. Bennett
Electrostatic ULV Spraying for Control of the Boll Weevil. Journal of
Economic Entomology 64(6) :1537-1541, 1971.
Burgess, E. E. and N. B. Shamiyeh
An Improved Method of Flower Thrips Extraction from Rose Flowers.
Journal of Economic Entomology 64 (2) :545-546, 1971.
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Burgess, E. E. and S. E. Bennett
Mortality and Abnormalities Caused by Gamma Irradiation of Alfalfa
Weevil Larvae. Annals of the Entomological Society of America 64(1) :
88-90, 1971.
Chambers, A. Y.
Lima Bean Stem Anthracnose (Colletotrichum truncatum). Fungicide-
Nematicide Tests Results of 197026:74-75,1971.
Chambers, A. Y. and C. H. Hadden
Cotton Seedling Disease Control. Plant Diseases in Tennessee No. 420,
Revised, 1971.
Chambers, A. Y. and T. C. McCutchen
Research and Observations on Cotton Boll Rot in 1970. Proceedings: 19'71
Beltwide Cotton Production Research Conferences, 1971.
Cherry, E. T. and C. D. Pless
'Effect of Carbofuran and Disulfoton on Parasitism of Tobacco Budworms
and Hornworms on Burley Tobacco. Journal of Economic Entomology 64:
189-190, 1971.
Epps, J. M.
Nematodes of Soybeans. American Cotton Grower, February, 1971.
Epps, J. M.
Pickett 71-A New Soybean Variety for Tennessee Soybean Growers.
Tennessee Farm Research, 1971.
Epps, J. M.
Recovery of Soybean Cyst Nematodes (Heterodera glycines) from the
Digestive Tracts of Blackbirds. Journal of Nematology 3(4) :417-419, 1971.
Feldmesser, Julius and J. M. Epps
Estimated Crop Losses from Plant-Parasitic Nematodes in the United
States. Society of Nematologists (USA) Special Publication No.1, 1971.
Supplement to the Journal of N.ematology, 1971.
Hilty, J. W. and Beverly Ausmus
Aerial Photographic Study of Plant Diseases. Tennessee Farm and Home
Science Progress Report 78, June 1971.
Hilty, J. W. and L. M. Josephson
Reaction of Corn Inbreds with Different Cytoplasms to H. Maydis. Plant
Disease Reporter 55:195-198, 1971.
Johnson, Leander F.
Influence of Oat Straw and Mineral Fertilizer Soil Amendments on Severity
of Tomato Root Knot. Plant Disease Reporter 55:1126-1129, 1971.
.Johnson, L. F. and A. Y. Chambers
Environmental Effects on Frequency of Occurrence of Pathogens and
Organisms Associated with Cotton Seedlings. Proceedings: 1971 Beltwide
Cotton Production Research Conferences, 1971.
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Josephson, L. M., C. R. Graves, H. C. Kincer, and'J. W. Hi~tX. l'
, ,:L,~J!ductions,in Yield of Corn fr.?m Southern Corn Leaf Blight. Plant Disease
; r~~porter 55:115-118, 1971. '.
Matheny, E. L. and E. A. Heinrichs
Hatching of Sod Webworm Eggs in Relationship to Low a,nd High T~m-
',b, p'eratures. Annals of the Entomological Society of America 64(1) :116-119,
1971.
Miles, J. T., B. J. Demott, S. A. Hinton, M. J. Montgomery, and S. E. Bennett,
O,\! ~:ffect of Feeding,Carbofuran on the Physiology of the Dairy Cow and on
, Pesticide Residues in Milk. Journal of Dairy Science 54(4):478-,480, 1971.
Pless, C. D., E. T. Cherry, and Herman Morgan, Jr.
1\': :G!.owth and Yield of Burley Tobacco as Affected by Two Systemic Insecti-
cides. Journal of Eco~omic Entomology 64 :172-175, 1971 ..
Priest, M. F. and C. J. Southards
, ".,Y9lpparative, Morphology of Sixteen Isolates of Meloidogyne incognita.
1,; ~,()urnal of Nematology 3(4) :325-326,1971.
Reed, H. E. and A. Y. Chambers
Effective Control of Loose Smut of Barley with Systemic Fungicide,s.
Fungicide-N e,maticide ,Tests Results of 1970 26 :130, 1971.
Reed, H. E. and A. Y. Chambers
Effective Control of Loose Smut of, Wheat with Systemic Fungicides:
'l!'Ungicide-Nematicide Tests Results of 1970 26:150, 1971.
Reed, H. E. and A. Y. Chambers
Wheat Leaf Rust Control with Foliar Sprays of Systemic Fungicides.
", Fungicide-Nematicide Tests Results of 1970 26:109, 1971.
, ,
Reed, iI. E., A. Y. Chambers, and T. C. McCutchen
Control of Wheat Leaf Rust by Airplane Applications' of a Systemic Fungi~
'cide. Fungicide-Nematicide Tests Results of 1970 26:109, 1971.
Sharniyeh; N. B., Stelmon E. Bennett, R. P. Hornsby, and N. L. Woodiel
Isolation of Mites from House Dust. Journal of Economic Entomology
64(1) :53-55, 1971.
~ "1': ;' .• -
Sievert, R. C.
Effect of Light on Growth and Sporulation of Colletotrichum destructivum
in Culture. Phytopathology 61 :911, 1971.
"'J" . 'oil .'
SIevert; R. C.
Effect of Time of Inoculation with Potato Virus Y on Yield and Quality of
Burley Tobacco. Phytopathology 61 :588-589, 1971.
S~itl1'a';ds, C. J.
Effect of Fall Tillage and Selected Hosts on the Population Density of
Meloidogyne incognita. Plant Disease Reporter q5 :41-44, 1971.
S6iithards, C~·J
. ;1,', !7iPhysiologic~-Variation of Seventeen Isolates· of Meloidogyne incognita.
Journal of Nematology 3{4) :'330,1971.
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Wilson, J. L. a~dR.'P. MhIiett '
How to Renovate Your Pond. University of Tennesse'e Agricultural Ex-
tension Service Publication EC 801, 1971.
,. f •:-.
. Res~arch Project Titles.
Human Resource Development and Mobility in the
.Rural ~outh, (contributing to Regional Proj. S-61).
Egg Marketing Systems for the South (contributing
to Reigonal Proj. SM-37).
The Management of Insurable Risk in Tennessee
Ag,ricu~ture.
Migration, Patterns of the Tennessee Population.
The Economic Impact of the Wholesome Meat Act on
Tennessee's Livestock Industry.
Potentials of the Beef Production Industry in the
South (contributing to Regional Proj. S-67).
Farm Labor in Tennessee.
Relationship of Fiber Test Data and Other Factors to
Prices Paid for Cotton (contributing to Regional
Proj. SM-39).
Golf Associations in Tennessee.
Efficiencies in Grocery Wholesaling in Tennessee.
Regionai Income and Employment Effects of Invest-
ments in Natural Resources (contributing to Regional
Proj. S-71).
Marketing Organization, Power, Policies and Pro-
grams in the Dairy Industry (contributing to Regional
Proj. SM-40).
Economic Evaluation of Alternative Forms of Verti-
cal Coordination in the Livestock-Meat Industry
(contributing to Regional Proj. SM-41).
Predicted Effects of Selected Policy and Technology
. Changes on the Grain Marketing System (contribut-
ing to Regional Proj. SM-42).
1'· •
.AGRICUtTUIML ECONOMICS AND RURAL SOCIOLOGY
Proj. No,
Hatch 249
Hatch 259
Hatch 270
Hatch 27'4
Hatch 281
Hatch 283
Hatch 285
Hatch 286
Hatch 290·
Hatch 295
Hatch 303
Hatch 304
Hatch 312
Hatch 316
12 EIGHTY.FOURTH ANNUAL .REPORT
Hatch 322
Hatch 326
Hatch 327
Hatch 328
Hatch 331
Hatch 340
Hatch 346
Hatch 350
Financial Management Strategies of Farm Business
Managers.
Factors Affecting Utilization and Expansion Poten-
tial for Ornamental Plants and Turf (contributing to
Regional Proj. SM-44).
Delineation of Functional Economic Areas in Ten-
nessee.
Socio-Economic Characteristics of Rural Develop-
ment Areas in Tennessee.
Rural Development and the Quality of Life in the
Rural South (contributing to Regional Proj. S-79).
Systems Analysis of the Vegetable Subsector of the
Food Industry of the South (contributing to Regional
Proj. SM-46).
Growth of the Farm Firm in Specified Farming Re-
gions of Tennessee.
Demand for Food (contributing to Regional Proj.
SM-45).
Projects Concluded in 1971
Research ,project Titles
An Economic Appraisal of Agricultural Credit Used
by Tennessee Farmers.
Increasing Efficiency in the Tennessee Vegetable. In-
dustry (contributing to Regional Proj. SM-30).
Income Potentials from Alternative Farm Organiza-
tions in Various Types of Farming Areas.
Demand for Food (contributing to Regional Proj.
SM-34).
Civil Defense and Food Stocks.
Air Pollution and Economic Loss.
Estimates of Corn Yield Response to Precipitation
Variables in Selected Areas of West Tennessee.
T-2 (8-38) Reducing the Cost of Producing Cotton Througlt.: the
Management and Application of Tecluiology (USDA,
C8R8 Grant 616-15-23).
TENNESSEE AGRICULTURAL EXPERIMENT STATION !1t}
Bulletins, Articles, and Reports-1971
Badenhop, M. B. and Julian E. Holmes
Rural Recr.eation Associations. Tennessee Farm and Home Science
Progress Report 77, March 1971.
Badenhop, M. B. and Julian E. Holmes ' ,e
Costs of Maintaining Golf Courses. Tennessee Farm and Home Science
Progress Report 79, September 1971.
Badenhop, M. B. and Julian E. Holmes ,',
Factors Affecting Participation in Golf. Tennessee Farm and Home Science
Progress Report 79, September 1971.
Bauer, Larry L. and C. B. Sappington
The Impact of 1960-65 Conditions on Nonfarm Income, Farm Employment,
and Mobility, by Race and Sex in Tennessee. Tennessee Agricultural Ex-
periment Station Bulletin 477, March 1971.
Bauer, Larry L. and John P. Jordan
A Statistical Technique for Classifying Loan Applications. Tennessee
Agricultural Experiment Station Bulletin 476, March 1971.
Bauer, Larry L. and James A. Culver
Cotton Production Costs and Returns in Tennessee, 1968-1970. Tennessee
Farm and Home Science Progress Report 80, December 1971.
Bomar, William J. and C. B. Sappington ",
Corn Price Differentials in Tennessee, 1961 to 1968. Tennessee Farm and
Home Science Progress Report 76, December 1970.
Dubov, Irving, et al.
Area Comparisons of Auction Market Selling Costs and Returns for Cattle
and Calves in The South. SCS Bulletin Number 154, March 1971.
Elam, Thomas E. and C. B. Sappington
A Price Prediction Model for Feeder Pigs in Tennessee. Tennessee Agricul-
tural Experiment Station Bulletin 485, September 1971.
Hicks, B. G. and M. B. Badenhop
Optimum Number, Size, and Location of Livestock Auction Markets in
Tennessee. Tennessee Agricultural Experiment Station Bulletin 478,
March 1971.
Keller, Luther H. and James M. Anderson
Beef Feeding Systems and Optimum Farm Organization for Three Areas
of Tennessee. Tennessee Agricultural Experiment Station Bulletin 480,
July 1971.
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,Keller, Luther H. ,
The Value of Additional Land on a Representative Middle Tennessee Farm.
Tennessee Farm and Home Science Progress Report 79, September 1971.
Leuthold, Frank O.
Characteristics of Married Couples Related to Family Size in Tennessee.
Tennessee Farm and Home Science Progress Report 77, March 1971.
Leuthold, Frank O.
Level of Living of the Elderly in an :East Tennessee County.' Tennessee
Farm and Home Science Progress Report 78, June 1971.
Sappington, C. B., et a!.
The Future of the South in the Soybean Processing Industry, 1975. SCS
Bulletin 168, November 1971.
Whatley, T. J.
Outlook 1972-Agriculture. Tennessee Survey of Business, Center for
Business and Economic Research, College of Business Administration, Uni-
versity of Tennessee, December 1971.
Wilson, Charles M. and Joe A. Martin
An Interindustry Analysis of the Tennessee Economy Emphasizing Agri-
culture. Tennessee Agricultural Experiment Station Bulletin 475, January
1971.
AGRICULTURAL ENGINEERING
Proj. No.
Hatch 188
Hatch 204
Research Project Titles,
Measurement of Standard Cotton Fiber Properties.
Factors Affecting Water Yields from Small Water-
sheds in' Tennessee; cooperative with the Agronomy
Department, UT / AEC Agricultural Research Labora-
tory, and the Soil Conservation Service (contributing
to Regional Proj. S-53).
Snap Bean Production Mechanization; cooperative
with the Horticulture, Food Technology, Agricultural
Biology, and Agricultural Economics Departments.
Farm Waste Disposal; cooperative with the Dairying,
Food Technology, and Sanitary Engineering Depart-
ments, and the University of Tennessee Water Re-
sources Research Center.
Remote Multispectral Sensing in Agriculture; co-
operative with the Agronomy, Agricultural Biology,
and Forestry Departments.
Hatch 228
Hatch 277
Hatch 280
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Engineering Systems for Cotton Production (con-
tributing to Regional Proj. S-69).' .
Equipment for Minimum Tillage Practices.
Evaluation and Improvement of Low-Cost Rural
Housing in Tennessee.
Reducing Labor and Costs in the Dark-Fired Tobacco
Harvest-Curing Operation; cooperative with the
Agricultural Biology Department and Highland Rim
Experiment Station.
Quality of Humid Region Cotton Harvested by Me-
chanical Stripper (USDA, CSRS Grant 816-15-06).
Hatch 294
Baxter, D.O., Thomas E. Maddox, and Herschel V. Shirley
,Temperature Preferences of Chicks. Transactions of the American Society
of Agricultural Engineers 13(6) :788-791, November-December, 1970.
Hatch 324
Hatch 333
Hatch 338
T-3
State 7
State 25
Proj. No.
Hatch 32
Hatch 214
State 50
Electric Treatment of Plant Materials; cooperative
with the Agronomy and Food Technology Depart-
ments and the U. S. Department of Agriculture.
Land Forming for Drainage and Furrow Irrigation;
cooperative with the West "Tennessee Experiment
Station and the Soil Conservation Service.
Projects Concluded in 1971
Research Project Titles
Chemical Weed Control; cooperative with the Agron-
omy and Horticulture Departments.
Behavioral Responses of Chickens to Environmental
Factors; cooperative with the Poultry Department.
Cotton Production Studies; cooperative with the Agri-
cultural Biology and Agronomy Departments and the
Tennessee Farm Bureau.
Bulletins, Articles, and Reports-1971
Brasher, Charles, J. A. Mullins, and S. E. Bennett
Electrostatic ULV Spraying for Control of the Boll Weevil. Journal of
Economic Entomology, 64(6) :1537-1541,1971.
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Cheng, C. C. and K. E. Duckett
On the Torsion Constant of Cotton Fibers. Textile Research Journal 41(4):
298-302, April 1971.
Duckett, K. E. and Paul Elliott
Pretensioning in Automatic Strength Testers. Textile Research Journal
41(4) :373, April 1971.
Duckett, K. E. and R. S. Krowicki
Cotton Fiber Tenacity: Some Structural Relationships. Transactions or: the
Society of Rheology 15(2) :261-273,1971.
Henry, Z. A., K. L. Hertel, K. E. Duckett, and J. N. Grant
Atmospheric, Chemical and Mechanical Treatment Effects on Cottons Vary-
ing in Initial Properties. American Dyestuff Reporter 60(9) :57-66, Sep-
tember 1971.
Henry, Z. A., K. L. Hertel, K. E. Duckett, and J. N. Grant
Atmospheric, Chemical and Mechanical Treatment Effects on Cotton Prop-
erties in Processing. Textile Bulletin 97(2) :26-27 and 30-35, February 1971.
Infante, A. L., J. A. Mullins, and Z. A. Henry
An Evaluation of a Laboratory Gin for Processing Cotton. Tennessee Farm
and Home Science Progress Report 77, January 1971.
Morgan, A. H., D. G. Brown, and T. H. Thomas
A Dynamometer for Controlled Exercise of Shetland Ponies. American
Journal of Veterinary Research 32(7) :1091-1095, 1971.
Mullins, J. A. and Joseph R. Overton
Volume of Water in Which to Apply Preemergence Herbicides for Cotton.
Tennessee Farm and Home Science Progress Report 76, December 1970.
Mullins, J. A., Joseph R. Overton, and Tom McCutchen
Complete Liquid Fertilizer and Preplant Herbicide Combinations for Cot-
ton and Soybeans. Tennessee Farm and Home Science Progress Report 79,
September 1971.
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Mullins, J. A., Joseph R. Overton, and Tom McCutchen
Cotton Defoliation. Tennessee Farm and Home Science Progress Report
78, June 1971.
Sewell, John 1.
Agitation in Liquid Manure Tanks, Livestock Waste Management and
Pollution Abatement. Proceedings: International Symposium on Livestock
Wastes, ASAE, St. Joseph, Michigan, pp. 135-137, 1971.
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Sewell, John 1.
Land Grading for Improved Surface Drainage. Transactions of the Ameri-
can Society of Agricultural Engineers 13 (6) : 1817-1819, 1970.
Sewell, John 1., John R. Owen, and Joe W. High, Jr.
Cost and Time with Liquid Manure Systems. Sunbelt Dairyman 9(4) :14-15,
April 1971.
AGRONOMY
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Proj. No.
Hatch 28
Hatch 33
Hatch 34
Hatch 38
Hatch 42
Hatch 47
Hatch 48
Hatch 56
Hatch 79
Hatch 163
Hatch 164
Hatch 183
Hatch 186
Hatch 208
Hatch 211
Hatch 224
Research Project Titles
Moisture Sorption Characteristics of the Major Soils
of Tennessee and the l1p.lation of Moisture Tensions
to Plant Growth and Ferti~!zer Utilization.
Evaluation of the Performance <.. f Varieties of Field
Crops.
Corn Improvement; cooperative with the Agricultural
Biology Department and the U. S. Department of
Agriculture.
The Comparative Value and Relative Efficiency of
Various Phosphate Fertilizers under Different Soil
and Cropping Conditions.
Potassium Fertilization of Farm Crops on Different
Soil Series in Tennessee.
Establishment and Maintenance of Turf.
Soil Survey of Tennessee to Help Determine Crop
Adaptation and Management Requirements; coopera-
tive with the U. S. Department of Agriculture.
Trace Elements in Tennessee Agricultural Crops.
Production and Improvement of Cotton Varieties
Suitable to Tennessee Conditions; cooperative with
the U. S. Department of Agriculture.
Culture of Dark Tobacco.
Nitrogen Fertilization of Farm Crops.
Crop Response to Liming.
Forage Crops Management: Establishment, Persist-
ence, and Productivity.
Breeding for Improvement in Small Grain (wheat,
oats, barley, and rye) : cooperative with the Agricul-
tural Biology Department.
Breeding and Genetics of Forage Crops.
Physiological Responses of Forage Crops to Manage-
ment and Environment.
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Hatch 237
Hatch 245
Hatch 250
Hatch 255
Hatch 256
Hatch 279
Hatch 280
Hatch 287
Hatch 291
Hatch 293
Hatch 296
Hatch 301
Hatch 320
Hatch 335
'imenl
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The Disposition of Pesticides in the Soil (contribut-
ing to Regional Proj. S-62). I, .
Effects of Pesticides on Turf Pests and Turfgrasses.,
Influence of Mineralogy of Southern Soils on Certain
Chemical and Physical Reactions.
Fertilization, Soil and Crop Management Systems,
Cultural Practices, and Plant Bed Management Sys-
tems for Burley Tobacco; cooperative with U. S. Ile,-
partment of Agriculture.
Burley Tobacco Breeding; cooperative with U. S. De-
partment of Agriculture.
Selectivity and Mode of Action of Herbicides.
Remote Multispectral Sensing in Agriculture; coop-
erative with the Agricultural Biology, Agricultural
Engineering, and Forestry Departments.
Effectiveness and Efficiency of Physical and Chemical
Mutagens; cooperative with UTI AEC Agricultural
Research Laboratory.
Plant Constituents Controlling Cotton Fiber Initi-
ation, Growth and Maturation; cooperative with the
U. S. Department of Agriculture.
Phenology and Physiology of Soybeans.
Environment-Management Interactions in Forage
Crops Ecological Systems.
Viruses and Mycoplasma-like Organisms (MPLO)
Causing Diseases of Corn (contributing to Regional
Proj. S-70) ; cooperative with U. S. Department of
Agriculture.
Weed Control in Agronomic Crops.
Herbicide Movement from Application Sites andEf-
fects on Non-Target Species (contributing to Re-
gional Proj. S-78).
Diagnosis and Correction of Zinc Problems in C'orn
and Rice Production (contributing to Regional Proj.
S-80) .
Bulletins, Articles, and Reports-1971
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Hatch 341
State 60
Fertilizers and Organic Wastes Applied to Soils in
Relation to Environmental Quality (contributing to
Regional Proj. S-82).
Soybean Production Potentials and Production Eco-
nomics of Some Major Tennessee Soils.
State 50
Project Concluded in 1971
Quality' Cotton Varietal Adaptation.
Barber, W. D.
Forage Breeding Research in Tennessee-1971. Report of the 28th South-
ern Pasture and Forage Crop Improvement Conference, Oklahoma State
University, Stillwater, Okhlhoma, July 6, 1971.
Callahan, L. M.
Are Diseases Really to Blame? Proceedings: 5th Annual Tennessee Turf-
grass Conference, January 1971.
Callahan, L. M.
Turfgrasses for Golf Courses in Tennessee. Tennessee Section,Professional
Golfers Association Yearbook, January 1971.
C~llahan, L. M.
Sod Webworm Control in Golf Courses. The Golf Superintendent Journal
39(3) :9, March 1971.
Callahan, L. M.
. Phytotoxicity of Herbicides in a Bentgrass Green. Tennesse'e Turfgrass
. Association Newsletter, March 1971.
Callahan, L. M.
, . Sod Webworm Research in Tennessee. Proceedings: 12th Annual Lawn and
Turf Conference, The University of Missouri, November 3-4, 1971.
Callahan, L. M.
Meeting Poa annua Problems in the Transition Zone. Proceedings: 12th
Annual Lawn and Turf Conference, The University of Missouri, November
3-4,1971.
Callahan, L. M.
... Secondary Effects of Pesticides. Proceedings: Ohio Turfgrass Conference,
December 7-8-9,1971.
Chamberlain, C. C., H. A. Fribourg, K. M. Barth, J. H. Felts, and J. M. Ander-
son
Effect of Maturity of Corn Silage at Harv.est on the Performance of
Feeder Heifers. Journal of Animal Science 33:161-166, 1971.
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Conger, B. V., J. R. Hileman, R. A. Nilan, and C. F. Konzak
The Influence of Temperature on Radiation-Induced Oxygen-Dependent
and -Independent Damage in Barley Seeds. Radiation Research 46:601-612,
1971.
Conger, B. V., C. F. Konzak, and R. A. Nilan
Radiation Sensitivity and Modifying Factors. In: Manual on Mutation
Breeding, Technical Report Series No. 119, IAEA, Vienna, Sec. 2.5 :44-48,
1970.
Conger, B. V., G .F. Konzak, and R. A. Nilan
Methods of Applying Pre- and Post-Treatments. In: Manual on Mutation
Breeding, Technical Report Series No. 119, IAEA, Vienna, Sec. 2.6:48-52,
1970.
Conger, B. V.
Contributions of Seed Meristems to Radiobiology. In: The Dynamics of
Meristem Cell Populations. Plenum Press, New York, pp. 251-270, 1971.
Connell, John, Larry S. Jeffery, and Joseph R. Overton
Herbicide Systems for Cocklebur Control in Soybeans. Proceedings: 24th
Southern Weed Conference, January 1971, Abstract.
Edwards, N. C., Jr., H. A. Fribourg, and M. J. Montgomery
Cutting Management Effects on Growth Rate and Dry Matter Digesti-
bility of the Sorghum-Sudangrass Cultivar Sudax SX-11. Agronomy Jour-
nal 63:267-271, 1971.
Englestad, O. P. and W. L. Parks
Variability in Optimum N Rates for Corn. Agronomy Journal 63:21-23,
1971.
Fribourg, H. A., N. C. Edwards, Jr., and K. M. Barth
In Vitro Dry-Matter Digestibility of "Midland" Bermudagrass Grown at
Several Levels of N Fertilization. Agronomy Journal 63:786-788, 1971.
Fribourg, H. A.
Some Aspects of Summer Annual Grass Production. Proceedings: 28th
Southern Pasture Forage Crops Improvement Conference, 1971.
Graves, Charles R.
1970 Performance of Field Crop Varieties. University of Tennessee Agri-
cultural Experiment Station Bulletin 474, 1971.
Graves, Charles R., Joseph R. Overton, and B. N. Duck
Alfalfa Can Be Grown Successfully on Some Poorly Drained Soils. Ten-
nessee Farm and Home Science Progress Report 79, September 1971.
Gupton, C. L., M. O. Neas, and V. E. Kirk
Burley Tobacco. In Charles R. Graves (ed) 1970 Performance of Field
Crop Varieties. University of Tennessee Agricultural Experiment Sta-
tion Bulletin 474, 1971.
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Gupton, C. L., M. O. Neas, and D. R. Bowman
. 'Relation of Damage by Insects to Nicotine Content in Burley Tobacco .
. Tobacco Science 72, 1971.
Hilty, J. W. and L. M. Josephson
Reaction of Corn Inbreds with Different Cytoplasm to Helminthosporium
Maydis. Plant Disease Reporter 55:195-198, 1971.
Hoskinson, P. E., J. A. Mullins, J. R. Overton, and C. R. Graves
. Cotton Spacing Studies in Tennessee, 1970. Tennessee Farm and Home
Science Progress Report 79, September 1971.
Jeffery, Larry S. and Laren R. Robison
Growth Characteristics of Common Milkweed. W.eed Science 19:193-196,
1971.
Josephson, L. M., C. R. Graves, H. C. Kincer, and J. W. Hilty
Reductions in Yield of Corn from Southern Corn Leaf Blight. Plant Dis-
ease Reporter 55:115-118,1971.
Josephson, L. M. and B. Naidu
Reaction in Diallel Crosses on Corn Inbreds (Zea Mays L.) to Maize Dwarf
Mosaic Virus. Crop Science 11 :464-467,1971.
Josephson, L. M., J. W. Hilty, and H. C. Kincer
1971 Virus Ratings for Corn Strains and Sorghum Hybrids in Tennessee.
Mimeograph Report, Tennessee Agricultural Experiment Station, Decem-
ber 1971.
Josephson, L. M. and H. C. Kincer
Resistance to Southern Corn Leaf Blight. Tennessee Farm and Home
Science Progress Report 80, December 1971.
Jos.ephson, L. M., C. R. Graves, H. C. Kincer, and J. W. Hilty
Reductions in Yield of Corn from Soutllern Corn Leaf Blight. Plant Disease
Reporter 55:115-118, 1971.
Josephson, L. M. and H. C. Kincer
Resistance to Southern Corn Leaf Blight. Tennessee Farm and Home
Science Progress Report 80, December 1971.
Lessman, Gary M. and Boyd G. Ellis
Response of Phaseolus Vulgaris to Zn as Influenced by P Level and Source.
Proceedings: Soil Science Society of America 35, 1971.
Ma.ner, B. A., S. Worley, D. C. Harrell, and T. W. Culp
A Geometrical Approach to Yield Models in Upland Cotton. Crop Science
71(11) :904-6,1971.
Mascola, J. J., K. M. Barth, and H. A. Fribourg
Relation of Stage of Maturity and Plant Height to In Vitro Digestibility
of Buffalo Alfalfa. Tennessee Farm and Home Science Progress Report
80, December 1971.
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Mullins, J. A., and Joseph R. Overton
Volume of Water in Which to Apply Preemergence Herbicides for Cotton.
Tennessee Farm and Home Science Progress Report 76, December 1970.
Mullins, J. A., Joseph R. Overton, and Tom McCutchen .
Cotton Defoliation. Tennessee Farm and Home Science Progress Report
78, June 1971.
Mullins, J. A., Joseph R. Overton, and Tom McCutchen
Complete Liquid Fertilizer and Preplant Herbicide Combinations for Cot-
ton and Soybeans. Tenne'ssee Farm and Home Science Progress Report 79,
September 1971. '
Nichols, B. C., Heinz Seltmann, and G. L. Steffens
1970 Advanced Regional Sucker Control Tests-Effects of Chemical Agents
on Plant Development, Sucker Growth and Cured Leaf Yield and Value.
Plant Science Research Division 18-71, USDA, 1971.
Overton, Joseph R., Tom McCutchen, and Larry S. Jeffery
Results of Post-Emergence Herbicides Evaluations in Soybeans, 1964 to
1970. Tennessee Agricultural Experiment Station Bulletin 482, 1971.
Overton, Joseph R., Larry S. Jeffery, and Tom McCutchen
Control of Cockleburs in Soybeans with Directed Application of 2,4-DB.
Tennessee Farm and Home Science Progress Report 77, March 1971.
Parks, W. L., J. R. Overton, and J. W. Measells
Soybean Yields, and Skip-Row Systems of Planting. Tennessee Farm and
Home Science Progress Report 77, March 1971.
'Parks, W. L.
Corn Yields and Row Arrangements. Tennessee Farm and Home Science
Progress Report 80, December 1971.
Peters, Larry N., C. O. Qualset, and F. F. Bell
Soybean Varieties for DOUbleCropping. Tennessee Farm and Home Science
Progress Report 78, June "t971.
Reich, V. H. and R. E. Atkins
Variation and Interrelationships of Protein and Oil Content, and Seed
Weight, in Grain Sorghum. Iowa State Journal of Science, 46:1,13-22,1971.
Reynolds, John H.
Carbohydrate Trends in Alfalfa (Medicago Sativa L.) Roots Under Several
Forage Harvest Schedules. Crop Science 11 :103-106, 1971.
Reynolds, John H., Charles R. Lewis, and Kenneth F. Laaker
Chemical Composition and Yield of Orchardgrass Forage Grown Under
High Rates of Nitrogen Fertilization and Several Cutting Managements.
Tennessee Agricultural Experiment Station Bulletin 479, 1971.
Seltmann, Heinz, B. C. Nichols, and G. L. Steffens
Evaluations of 1970 Regional Tobacco Growth Regulator Tests-Chemical
and Physical Properties, Cured Leaf Appraisals and Smoke Taste Evalua-
tions of Flue Cured and Burley Tobacco. Plant Science Research Division
34-71, USDA, 1971.
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Smith, H. C.,L. A. Link, G. L. Steffens, and W. O. Atkinson
Regional Tests with Contact and Systemic Tobacco Sucker Control Agents
III. Fire-Cured Tobacco. Tobacco Science 15:91-93,1971.
Smith, H. C. and L. M. Safley
Chemical Control of Suckers of Fire-Cured Tobacco. Tennessee Farm and
Home Science Progress Report 77, March 1971.
Stewart, James McD.
Chilling Injury and Nucleotide Changes in Young Cotton Plants. Plant
Physiology 48:166-170, 1971.
Stewart, James McD. and Gene Guinn
Response 'of Cotton Mitochondria to Chilling Temperatures. Crop Science,
11:6, 908-910, 1971.
Proj. No.
Hatch 52
Hatch 61
Hatch 68
Hatch 71
Hatch 72
Hatch 218
Hatch 257
Hatch 266
Hatch 306
ANIMAL HUSBANDRY-VETERINARY SCIENCE
Research Project Titles
The Evaluation of Different Pasture Species in Vari-
ous Combinations and at Varying Rates of Nitrogen
Fertilization as Reflected in Beef Cattle Gains and
Forage Yields.
The Improvement of the Producing Ability of Beef
Cattle; cooperative with the Aluminum Company of
America.
Carcass Value Investigations with Beef; cooperative
with the Food Science and Institution Management
Department.
Factors Affecting Feed Utilization by Ruminants.
Evaluation of Roughages for Beef Cattle.
Performance of Beef Cows as Affected by Initial Win-
ter Condition and Level of Winter Feeding.
Effects of Levels of Fatness on Beef Carcass Quality;
cooperative with the U. S. Department of Agriculture.
Reproductive Capacity of Beef Cows as Related to
Germ Cell Complement.
Breeding Methods for Beef Cattle in the Southern
Region; cooperative with the U. S. Department of
Agriculture (contributing to Regional Proj. S-10).
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Hatch 307
;."i:' .
Ilat<:h ,309
Hatch 310
Hatch 317
Hatch 321
Hatch 325
Hatch 339
Hatch 344
Hatch 345
Hatch 351
State 2
State 3
State 20
State 39
State 40
State 42
Efficiency of Beef Production-Amount of Variatioh
and Criteria for Improvement; cooperative' with the
U. S. Department of Agriculture.
Nutrition of the Gravid Gilt with Emphasis on Gesta-
tion Effects Upon Progeny Performance.
The Relationship of Body Length to Economically Im-
portant Traits in Meat-Type Swine.
Feeding Programs for Maximum Efficiency and Op-
timum Body Composition in M~at-Type Swine. .
Hypomagnesemia Relationship to Grass Tetany in
Ruminant Animals.
Endocrinology of Reproduction in Cattle; coopera-
tive with the UTI AEC Agricultural Research Labora-
tory~
Mineral Studies in Large Animals Using Radiation
and Radioisotope Tracers; cooperative with the UTI
AEC Agricultural Research' Laboratory.
Use of Slaughter By-Products and Extenders in Sau-
sage Manufacturing.
Evaluation of Beef Cow-Calf Management Systems
as Measured by Production on Various Grazed and
Harvested Forages.
Effect of Silage Quality on the Performance of
Slaughter Animals.
Swine Testing; in cooperation with the UT Agricul-
tural Extension Service.
Effects of Fluorine Levels of Soil an'd Water on Graz-
ing Cattle Under Different Systems of Management.
Evaluation of Methods of Producing Beef.
The Effects of Feedlot Design on the Performance of
Slaughter Cattle.
Frequency of Winter Feeding of Beef Cows.
Beef Cattle Improvement.
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State 52
Anderson, J. M., T. W. High, Jr., and E. J. Chapman
The Performance of Feeder Cattle of Different Weights, Grades, and
Sexes. Tennessee Agricultural Experiment Station Bulletin 381 (re-
printed), July 1971.
Barth, K. M. and Najeeb T. Kazzal
Separation on the Selective Grazing by Cattle from Effects of the Eso-
phageal Fistula. Journal of Animal Science 33:1124-1128, 1971.
Bayne, Barbara H., Sarah S. Strawn, Cheryl W. Hutton, William R. Backus,
and Bernadine H. Meyer
Relationship of Alkali and Ringer Insoluble Collagen to Tenderness of Beef
Heated at Two Rates. Journal of Animal Science 33:958-962, 1971.
Brown, W. L. and R. R. Shrode
Body Measurements of Beef Cattle and Traits of Their Dams to Predict
Calf Performance and Body Composition as Indicated by Fat Thickness
and Condition Score. Journal of Animal Science 33 :7-12, 1971.
Chamberlain, C. C., H. A. Fribourg, K. M. Barth, J. H. Felts, and J. M.
Anderson
Effect of Maturity of Corn Silag.e at Harvest on the Performance of
Feeder Heifers. Journal of Animal Science 33:161-166, 1971.
State 55
State 59
Hatch 63
Hatch 66
Hatch 73
Hatch 176
Evaluation of Meat from Animals Exposed to Lethal
Radiation Levels.
Maternal Nutrition (Mn-Cu) and Placental Transfer
in Ewes (NSF-7676).
Bull Evaluation.
Projects Concluded in 1971
Mineral Metabolism in Animals: I. Absorption, Dis-
tribution, and Physiological Behavior of Calcium and
Phosphorus in Farm Animals; cooperative with the
UT IAEC Agricultural Research Laboratory.
The Effects of Radiation on Reproductive Physiology
in Farm Animals; cooperative with the UTI AEC
Agricultural Research Laboratory.
The Improvement of the Producing Ability of Swine
Through Performance Testing and Breeding Methods.
Performance of Growing-Finishing Swine on Con-
crete and Pasture.
Bulletins, Articles, and Reports-1971
Bulletins, Articles, and Reports-.-1971
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Chamberlain, C. C., S. A. Griffin, and E. R. Lidvall
. Rations for Growing Finishing Swine on Pasture and in Coriiinement.
Tennessee Agricultural Experiment Station Bulletin 401 (reprinted), May
1966.
Coleman, S. W., K. M. Barth, J. B. McLaren, T. W. High, H. C. Wang, and
C. S. Hobbs
Composition of Diets Selected by Grazing Beef Cattle Determined After
Adjusting for Esophageal-Fistula Effects. Tennessee AgricultJral Experi-
ment Station BUlletin 483, 1971.
Fribourg, Henry A:, Ned C. Edwards, Jr., and Karl M. Barth
In Vitro Dry-Matter Digestibility of "Midland" Bermudagrass Grown at
Several Levels of N Fertilization. Agronomy Journal 63:786-788, Septem~
ber-Octoberj 1971.
Hansard, Sam L., Karl M. Barth, and C. S. Hobbs
How to Help Tennessee Cattle Beat the Heat. Tennessee Farm. and Home
Science Progress Report 78, June 1971.
Jamison, Haley M., Rodney H. Smith and James B. McLaren
What Determines Prices Received for Feeder Calves at the Crossville
Feeder Calf Sales. Tennessee Farm and Home Science Progress Report 78,
June 1971.
Jamison, Haley M., J. B. McLaren, and J. M. Brya~
Factors Affecting the Selling Price of Performance-Tested Bulls. Tennes-
see Farm and Home Science Progress Report 79, September 1971.
Mascola, J. J., K. M. Barth, and H. A. Fribourg
Effect of Stage of Maturity on in vitro Digestibility of Buffalo Alfalfa.
Tennessee Farm and Home Science Progress Report 79,' September 1971.
McConnell, J. C., K. M. Barth, and S. A. Griffin
Nutrient" Digestibility and Nitrogen Metabolism Studies at Different
Stages of Growth with Fat and Lean Type Swine Fed Two Levels of Pro-
tein. Journal of Animal Science 32:654-657, 1971.
McLar.en, J. B., and J. A. Odom
Frequency of Winter Feeding of Beef Cows. Tennessee Farm and Home
Science Progress Report 79, September 1971.
Smith, H. J. and J. B. McLaren
Performance of Breeds and Breed Crosses of Swine. Tennessee Agricul-
tural Experiment Station Bulletin 434 (reprinted), December 1967 .
.,
Stansbury, S. F., C. C. Chamberlain, and J. H. Felts
The Use of DES for Aborting Feedlot Heifers. Tennessee Farm and Home
Science Progress Report 80, December 1971.
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CHILD ,DEVELOPMENT AND FAMILY RELATIONSHIPS
Proj~ No.
Hatch 265
, ;
Research Project Titles
Influences on Occupational Goals' of Young People
(contributing to Regional Proj. S-63).
Bulletins, Articles, and Reports-1971
Reed, Helen and Phyllis Ilett
Economic Provisions for Retirement in Selected Rural Areas of Tennessee.
Tennessee Agricultural Experiment Station Bulletin 473, 1971.
Proj. No.
Hatch 92
," 1.1
Hatch 161
! ,"
Hatch 165
Hatch 268
Hatch 278
Hatch 282
Hatch 297
Hatch 298
Hatch 305
DAIRYING
Research Project Titles
Effects of Maximum Selection Pressure for Milk Pro-
duction on Rate of Improvement in Production and Its
,Effect on Other Dairy Cattle Traits; co-operating
with the U. S. Department of Agriculture (contribut-
ing to Regional Proj. S-49) .
Efficient and Economical Use of Forages in Dairy
Cattle Rations; co-operating with the U. S. Depart-
ment of Agriculture.
Quality and Shelf Life of Dairy Products in the Mar-
keting Channels.
The Identification and ,Control of Factors Affecting
Reproductive Performance in the Bovine Female.
Relationship Between Lactose Concentration and
Flavor in Dairy Products.
Studies on the "Lack Freshness" Flavor of Cottage
Cheese.
Factors Affecting the Rate of Genetic Improvement
of Dairy Cattle.
Feed Requirements for Growth of Heifers.
r
Bovine Mammary Gland Development During Gesta-
tion and Initial Stages of Lactation.
Fortification of Milk with Iron.
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Hatch 323 Relationship Between Properties of Southern For-
ages and Animal Responses (contributing to Regional
Proj. S-45).
Microwave Pasteurization of Milk.
Light-Induced Flavor Changes in Milk Packaged in
Plastic.
Hatch 334
Hatch 33~
Proj. No.
Hatch 308
Project Concluded in 1971
Research Project Titles
Effect of Dietary Iodine on Thyroxine Secretion Rate
of Lactating Cows.
Bulletins, Articles, and Reports-1971
Byrne, W. F., E. W. Swanson, and J. K. Miller
Thyroid Status and Serum Calcium Depression at Parturition. Journal of
Dairy Science 54:1550-1553, October 1971.
Demott, B. J.
Composition of Raw and Processed Skimmilk. Journal of Milk and Food
Technology 34:74-75, February 1971.
Demott, B. J.
Relationships Between Weather Factors, Source of Sample, Composition of
Milk, and Freezing Point Depression. Journal of Milk and Food Technology
34:140-141, March 1971.
Demott, B. J.
Consumer Preferences of Fluid Dairy Products. Tennessee Farm and Home
Science Progress Report 78, June 1971.
Demott, B. J.
Effects on Flavor of Fortifying Milk with Iron and Absorption of the Iron
from Intestinal Tract of Rats. Journal of Dairy Science 54 :1609-1614,
November 1971.
Edwards, Ned C., H. A. Fribourg, and M. J. Montgomery
Cutting Management Effects on Growth Rate and Dry Matter Digestibility
of the Sorghum-Sudangrass Cultivar Sudax SX-11. Agronomy Journal
63:267-271, April 1971.
Miles, J. T., B. J. Demott, S. A. Hinton, M. J. Montgomery, and S. E. Bennett
Effect of F.eeding Carbofuran on the Physiology of the Dairy Cow and on
Pesticide Residues in Milk. Journal of Dairy Science 54:478-480, April 1971.
Montgomery, M. J., J. E. Moore, and M. E. McCullough
Composition and Digestibility of Southern Forages. Southern Cooperative
Series Bulletin 165, Florida Agricultural Experiment Station, June 1971.
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MOA~gomery,M. J., J. R. Plummer, and J. T. Miles
Effect of Urea in the Concentrate Mixture on Intake and Production of
Cows Fed Corn Silage as the Only Forage.' 'Journal of Dairy Science 54:
::.: 1861-1865, December 1971.
Richardson, D.O., J. R. Owen, R. D. Plowman, and J. T. Miles
Importance of Sire X Ration Interactions in Production and Feed Intake
Traits of Dairy Cattle. Journal of Dairy Science 54:1518-1525, October
1971.
Swanson, E. W.
.Feed Energy Requirements for Different Rates of Growth of Dairy Heifers.
Journal of Dairy Science 54:217-223, February 1971.
"" FOOD SCIENCE AND INSTITUTION ADMINISTRATION
Proj. No.
Hatch 244
Hatch 269
!ll
Research Project Titles
Effect of Cooking Temperature on Yield, Palatability,
and Microbiology of Meat; cooperative with the Ani-
mal Husbandry-Veterinary Science and Food Tech-
nology Departments.
Effect of Elaidinization on Functional Properties of
Fat.
Bulletins, Articles, and Reports-1971
Bayne, B. H., S. S. Strawn, C. W. Hutton, W. R. Backus, and B. H. Meyer
Relationship of Alkali and Ringer Insoluble Collagen to Tenderness of
Beef Heated at Two Rates. Journal of Animal Science 33:958-962, 1971.
Haga, M. H., B. H. Bayne, and B. H. Meyer
Sensory Properties of Pork Loin Roasts as Affected by Oven and End
Point Temperatures. Tennessee Farm and Home Science Progress Report
78, June 1971.
Ostrander, A. J., J. K. Abbott, and A. M. Campbell
Shortening Power and Related Properties of Fat as Affected by Substitu-
!' tion of Elaidinized Lipid. Bakers Digest 45(2) :28-30,1971.
Proj. No.
Hatch 173
Hatch 177
FOOD TECHNOLOGY
Research Project Titles
Group D. and Other Streptococci in Frozen Foods.
Flavonoid Pigments and Their Degradation in Proc-
essed Fruit and Vegetable Products.
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Hatch 193 Enzymes as Related to Chemical and Physical Char-
acteristics of Vegetables for Freezing.
Evaluation for Freezing of Fruit and Vegetable Vari-
eties Adapted to Production in Tennessee.
State 83
Bulletins, Articles, and Reports-1971
Chen, S. C., J. L. Collins, I. E. McCarty, and M. R. Johnston
Blanching of White Potatoes by Microwave Energy Followed by Boiling
Water. Journal of Food Science 36:742,1971.
Collins, J. L., C. Baker, and I. E. McCarty
Deep-Fried Corn-on-Cob. Tennessee Farm and Home Science Progress
Report 78, June 1971.
Collins, J. L., I. E. McCarty, and H. D. Swingle
Shelling Mature, Green Soybeans with a Roller-Type Sheller. Tennessee
Farm and Home Science Progress Report 78, June 1971.
Mundt, J. O.
Personnel Sanitation Problems in Non-Sterile Food Processing. Journal of
Milk and Food Technology 34:553-556, 1971.
Park, J. R., J. L. Collins, I. E. McCarty, and M. R. Johnston
Chemical Chang.es and Amylase Activity of Freshly Shelled Southern
Peas, Vigna sinensis. Journal of the American Society of Horticultural
Science 96(4) :419,1971.
Reddy, P. J., J. L. Collins, I. E. McCarty, and M. R. Johnston
Sensory Evaluation of Breaded, Deep-Fried Turnip Slices. Food Product
Development 4(8) :38, 1971.
FORESTRY
Proj. No.
Hatch 102
Research Project Titles
Forest Management; cooperative with the Tennessee
Game and Fish Commission.
A Study of Tree Species Adapted to the Different
Forest Regions of Tennessee.
Relationship of Soil and Other Site Factors to Forest
Composition and Productivity.
Forest Tree Genetics (contributing to Regional Proj.
S-23) .
Forest Tree Fertilization; cooperative with the Hi-
wassee Land Company.
Hatch 103
Hatch 107
Hatch 185
Hatch 207
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Hatch 271
Hatch 280
MS 2
MS
MS
MS
MS
MS
MS
MS
MS
MS
MS
State 8
State 12
State 30
3
Forest Tree Breeding.
Remote Multispectral Sensing in Agriculture; co-
operative with the Agricultural Biology, Agricultural
Engineering, and Agronomy Departments.
Effects of Fertilization and Irrigation on Tree
Growth.
Quail Management on Forest and Associated Lands in
West Tennessee.
Wood Duck Ecology on Rivers and Impoundments in
East Tennessee.
Blight Resistance in American Chestnut.
Christmas Tree Breeding.
Characteristics of Juvenile and Branch Wood in
Hardwoods.
6
7
8
9
10 Economics of Alternative Timber-Growing Practices
in Tennessee Hardwood Stands.
Physiological Response of Wildlife to Different Forest
and Associated Habitats; cooperative with the Great
Smoky Mountains Natural History Association.
Ecology and Behavior of the Black Bear (Ursus
aunericanus) in the Great Smoky Mountains National
Park.
11
12
13 Characteristics of Campers in Forest Recreation
Areas in Tennessee; cooperative with the Tennessee
Department of Conservation.
Effect of Seedling Root Deformation on Growth and
Allocation of Auxins.
14
15 Mycorrhizae for Biological Control of Soil-borne
Fungi.
Wood Preservation.
Fertilization of Shade Trees on Lawns; cooperative
with the Horticulture Department.
The University of Tennessee Arboretum.
ow
nenl
ou~
tsB
tat
Pie
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State 49 Control of Vole Damage to Virginia Pine; cooperative·
with. the Hiwassee Land Company .
.Quality and Yield of Flooring from Graded Red Oak;
cooperative with the U. S. Department of Agriculture_
Forest Response to Management Intensities.
Ecological and Economic Implications of Improving
Wildlife Habitat on Farms in Tennessee.
State 53
State 61
State 63
MS
Projects Concluded in 1971
Determinants of Forest-Management Intensity of
Private, Nonindustrial Owners in the Tennessee Val-
ley Counties of Tennessee.
The Recreation Resources of Large Private Forest
Ownerships in Tennessee.
4
MS 5
Bulletins, Articles, and Reports-1971
Blakeney, W. C. and Ralph W. Dimmick
Gizzard and Intestinal Helminths of Bobwhite Quail in Tennessee. Journal
of Wildlife Management 35(3) :559-562,1971.
Boardman, Spencer D. and Thomas H. Lederer
Feasibility of Wood Industries in Model Valley. The Technical Assistance
Center of The University of Tennessee, 59 pp., 1971.
Dimmick, Ralph W.
The Influence of Controlled Burning on Nesting Patterns of Bobwhite Quail
in West Tennessee. Transactions of the 25th Association of Game and Fish
Commissioners, Charleston, South Carolina, 1971.
Evans, R. M. and E. Thor
Successful Grafting of Yellow-Poplar ... A Matter of Timing. Tree
Planters' Notes 22(4) :29-30,1971.
Evans, R. M. and E. Thor
Estimates of Heritabilities and Genetic Gains for Populations of Virginia
Pine. Proceedings: Eleventh Conference Southern Forest Tree Improve-
ment, Atlanta, Georgia, pp. 133-141, 1971.
Hocutt, G. E. and Ralph W. Dimmick
Summer Food Habits of Juvenile Wood Ducks in East Tennessee. Journal
of Wildlife Management 35(2) :286-292,1971.
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Large, Hollis R., H. A. Core, G. R. Wells, and W. E. Duggan
Yields of Appalachian Red Oak Flooring. Tennessee Agricultural Experi-
ment Station Bulletin 484, 1971.
Martin, Michael D., G. R. Wells, and E. Thor
Analysis of Growth Data from a Cumberland Mountain Forest. Tennessee
Farm and Home Science Progress Report 78, 1971.
Pelton, Michael R. and Ernest E. Provost
The Effects of Radiation on Reproduction of Irradiated Cottonrats (Sigmo-
don Lispidus) Trapped from Enclosed Areas of Natural Habitat. Proceed-
ings: Third National Symposium on Radioecology, Oak Ridge, Tennessee,
May 1971..
Pelton, Michael R. and James H. Jenkins
Productivity of Georgia Cottontails. Transactions of the 25th Southeastern
Game and Fish Commissioners Conference, Charleston, South Carolina,
October 1971.
Rink, George and E. Thor
Results from Ten Loblolly Pine Provenance Tests in Tennessee. Proceed-
ings: Eleventh Conference Southern Forest Tree Improvement, pp. 158-
164,1971.
Schell, Kerry F.
Introduction. Kerry F. Schell and Maxwell D. Ramsey, ed., Reality and the
Middle Ground. Knoxville, Tennessee: Outlook-70, Knoxville, A Workshop
on Recreation and Environment, pp. 1-5, 1971.
Thor, E. and D. D. Summers
Changes in Forest Composition on Big Ridge Natural Study Area, Union
County. Castanea 36:114-122, 1971.
Wells, Garland R. and George Worm
How to Measure and Accrual of Timber Value. Forest Farmer Manual
30(7) :36-38, 1971.
Williamson, Michael J. and Michael R. Pelton
New Design for a Large Portable Mammal Trap. Transactions of the 25th
Southeastern Game and Fish Commissioners Conference, Charleston, South
Carolina, October 1971.
Woods, F. W.
Exchange of Materials by Roots and Implications for Management. In
Biochemical Interactions Among Plants. National Academy of Sciences,
Washington, D. C., pp. 90-93, 1971.
Woods, F. W.
["Phytocenotic Role of Allelopathy"-in Russian]. In Physiologic-Bio-
chemical Foundations of Plant Interactions in Phytocenosis. Academy of
Sciences of the Ukraine, SSR, Kiev. Vol. 2, pp. 36-42, 1971.
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HORTICULTURE
Research ,project Titles
Mineral Nutrition of Vegetable Crops.
Mineral Nutrition of Fruit Crops.
Vegetable Variety Investigations.
Fruit Variety Investigations.
Propagation of Fruit and Ornamental Plants.
Kind and Variety Investigations of Ornamentals.
Management and Evaluation of Plants for Hedges,.
Screeps and Windbreaks.
Strawberry Breeding for Climatic Adaptability.
Storage and Handling of Evergreen Nursery Stock.
Methods of Mutagenesis to Produce Morphological
Changes in Plant and Fruit in Tomato and Snap
Bean. '
Fertilization of Shade Trees in Lawns; cooperative
with the Forestry Department.
Crop Ecology.
Evaluation of New Plants.
Bulletins, Articles, and Reports-1971,
Brown, James F. and Homer D. Swingle
Spinach Varieties for West Tennessee. Tennessee Farm and Home Science
.Progress Report 80, December 1971.
Coffey, David L.
Effect of Ethephon on Tomato Fruit Ripening. Tennessee Fal11l and Home
, Science Progress Report 80, December 1971.
Coff.ey, David t. and Charles A. Mullins
Snap Bean Response to Zinc Fertilization as Influenced by Lime. Tennessee
Farm and Home Science Progress Report 79, September 1971.
Coff.ey, David L. and Charles A. Mullins
• Weed Control in a High Density Planting of Apples. Tennessee Farm and
Home Science Progress Report 79, September 1971.
Proj. No.
Hatch 123
H'atch 125
Hatch 126
Hatch 127
Hatch 128
Hatch 154
Hatch 157
Hatch 174
Hatch 187
;':1'
Hatch 319
State 12
State 27
State 57
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Mullins, Charles 'A. and Homer D. Swingle
Evaluating Lima B.ean Varieties for Machine Harvest on the Cumberland
Plateau. Tennessee Farm and Home Science Progress Report 80, December
1971. . .
.collins; J.L.; I. E. McCarty,.and H. D. Swingle
Shelling Mature, Green Soybeans with a Roller-Type Sheller. Tennessee
Farm and Home Science Progress Report 78, June 1971.
Freeland, Robert D. and Homer D. Swingle
Effect of Storage Periods on the Color of Machine Harvested Southern
Peas. Tennessee Farm and Home Science Progress Report 80, Decem1;ler
i971. .
Proj. No.
Hatch 108
Hatch 234
Hatch 267
Hatch 314
State 18
NUTRITION
Research ,Project Titles
Measurement and Interpretation of Bone Density.
Effect of Organo- Phosphorus Insecticides on the
Fixation of Sulfate by Mucopolysaccharides.
Nutritional Interrelationships of Minerals and Other
Nutrients (contributing to Regional Proj. S-64).
The Effect of Nutrition on Biological Aging in the
Rat.
Mucopolysaccharides and Cellular Lipoprotein Vita-
min E Deficiency.
Bulletins, Articles, and Reports-1971
Tucker, Sarah M., Rossie L. Mason, and Roy E. Beauchene
Nutrition for Head Start. School Lunch Journal 25:30-36, 1971
Proj. No.
Hatch 155
Hatch 216
Hatch 233
Hatch 258
POULTRY
Research Project Titles
Photoperiodism and Physiological Functions of
Chickens.
Xanthophyll in Poultry Pigmentation.
The Nutrition of Egg-Production-Type Chickens.
The Pathogenicity of Selected Salmonellas for Chick-
ens.
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Hatch 300
Hatch 342
State 1 '
Hatch 144
Hatch 160
Hatch 214
Hatch 261
Proj. No.
Hatch 288
Role of the Ultimobranchial Gland in Avian Osteo-
porosis.
Mineral Nutrition-Layers.
Random Sample Testing of Chickens Available to
Tennessee Poultrymen.
Projects Concluded in 1971
Influence of Environment on Performance of Hens.
Improving Diets for Broilers and Roasters.
Behavioral Responses of Chickens to Environmental
Factors; cooperative with the Agricultural Engineer-
ing Department.
The Effects of Gumboro on Chickens.
TEXTILES AND CLOTHING
Research Project Titles
Evaluation of Certain Flame Retardant Finishes.
UNIVERSITY OF TENNESSEE·ATOMIC ENERY COMMISSION
AGRICULTURAL RESEARCH LABORATORY'
Proj. No. Research Project Titles
UT-AEC 1 The Effect of Radiation on Prenatal Development.
UT-AEC 2 . Effects of Prenatal Irradiation on Growth.
UT-AEC 3 Transfer of Materials Across the Maternal-Fetal
rtop Membrane and Fetal Development in Domestic Ani-
'"1 mals.tolow UT-AEC 4 Effects of Radiation on the Reproductive System.
UT-AEC 5 Effects of Radiation on Lifetime Reproduction.
imen
lrou~ UT-AEC 6 Effect of Dose Rate and Total Dose of Gamma
itsB Irradiation Upon Metabolic Parameters in Birds.
>nat,
IFie~ UT-AEC 7 Late Effects of Whole-Body Gamma and Mixed
Neutron-Gamma Irradiation on Large Animals.
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1JT-AEC 8
UT-AEC 9
UT-AEC 10
1JT-AEC 11
1JT -i\EC 12
1JT-AEC 13
UT-AEC 14
1JT-AEC 15
UT-AEC 16
UT-AEC 17
UT-AEC 18
UT-AEC 19
UT-AEC 20
Late Effects of Whole-Body Gamma Irradiation on
the Work Performance and Related Physiology of
Shetland Ponies.
Tissue Culture Studies in Large Animals.
Radiation Studies in Livestock Under Simulated
Fallout Conditions.
Correlation of Depth Dose Distribution Patterns
with Biological Effects in Swine for "'Co Gamma
Rays, 14 MeV Neutrons and Fission Neutrons .
. :
Early Effects of 14 MeV Neutron Irradiation in
Swine.
Metabolism of Trace Elements.
Radioiodine and Large Animals.
Absorption of Minerals in Relation to Gastrointesti-
nal Tissue and Ingesta Characteristics in Dairy
Cattle.
Metabolic Effects of Gastrointestinal and Skin
Radiation Injury.
Exchange Diffusion.
Mutagenic Effectiveness, Efficiency and Specificity.
Control and Modification of Seed Radiosensitivity.
Radiation Studies on Food Crops Under Simulated
Fallout Conditions.
Bulletins, Articles, and Reports-1971
Bell, M. C.
Effects of Radiation Damage on Zinc Metabolism. Proceedings: Panel,
Vienna, Austria, 1971, Organized by Joint FAO/IAEA Division of Atomic
Energy in Food and Agriculture, "Mineral Studies with Isotopes in Do-
mestic Animals." International AEA, 1971.
Bell, M. C.
Radiation Effects on Farm Animals-A Review. Proceedings: Symposium,
. "Survival of Food Crops and Livestock in the Event of Nuclear War."
Brookhaven National Laboratory, 1971.
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Bell, M. C., L. B. Sasser, J. L. West, L. Wade, D. D. Killion, and
M. J. Constantin .
Fallout Radiation Effects on Livestock (Part A) and Field Crops (Part
B). Annual Report-OCD Work Order No. DAHC 20-70-C-0312 and AEC
Contract No. AT-40-1-GEN-242, 1971.
Bell, M. C., L. B. Sasser, and J. L. West
Simulated-Fallout-Radiation Effects on Livestock. Proceedings; Sym-
posium, "Survival of Food Crops and Livestock in the Event of Nuclear
War." Brookhaven National Laboratory, 1971.
Brown, Daniel G., Donald F. Johnson, and John A. Auxier
Unilateral and Bilateral Exposure of Swine to Fission Neutrons. Health
Physics 21 :537-545, 1971.
Byrne, W. F., E. W. Swanson, and J. K. Miller
. Thyroid Status and Serum Calcium Depression at Parturition. Journal of
Dairy Science 54(10) :1550-1552,1971.
Cheka, J. S., E. M. Robinson, Leo Wade, Jr., and W. A. Gramly -
The UT-AEC Agricultural Research Laboratory Variable Gamma Dose
Rate Facility. Health Physics 320:339-343, 1971.
Constantin, M. J., D. D. Killion, and E. G. Siemer
Exposure-Rate Effects on Soybean Plant Response to Gamma Irradiation.
Proceedings: Symposium, "Survival of Food Crops and Livestock in the
Event of Nuclear War." Brookhaven National Laboratory, 1971.
Gast, R. G. and W. D. Klobe
Sodium-Lithium Exchange Equilibria -on Vermiculite at 25° and 50° C.
Clays and Clay Minerals 19:311-319,1971.
Graham, E. T. and Estela E. Generoso
Cytoplasmic Injury in the Shoot Apex of Maize After Gamma-Irradi-
ation. Radiation Botany 11:73-74, 1971.
Griffin, S. A. and G. R. Eisele
Problems in Postattack Livestock Salvage. Proceedings: Symposium, "Sur-
vival of Food Crops and Livestock in the Event of Nuclear War." Brook-
hav.en National Laboratory, 1971.
Hall, R. F., W. L. Sanders, M. C. Bell, and R. A. Reynolds
Effects of Season and Grass Tetany on Mineral Composition of Hereford
Cattle Hair. American Journal of Veterinary Research 32(10) :1613-1619,
1971.
Killion, D. D., M. J. Constantin, and E. G. Siemer
Acute Gamma Irradiation of the Soybean Plant: Effects of Exposure, Ex-
posure Rate and Developmental Stage on Growth and Yield. Radiation
Botany 11:225-232, 1971.
Killion, D. D. and M. J. Constantin
Acute Gamma Irradiation of the Wheat Plant: Effects of Exposure, Ex-
posure ;Rate, and Developmental Stage on Survival, Height, and Grain
Yield. Radiation Botany 11 :367-373, 1971.
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Martin, Polly G.
The Postnatal Response of Four Organs to Prenatal Irradiation as Mea-
" sured by Changes in Nucleic Acids and Proteins. Radiation Research 48:
368-376, 1971.
McFee, A. F., M. W. Banner, and Mary N. Sherrill
Behavior of Swine Leukocytes in Culture after in vivo or in Vitro Exposure
1;0',14MeV Neutrons. Radiation Research 48:346-357, 1971.
Miller, J. K., P. T. Chandler, R. G. Cragle, J. A. Bacon, and M. H. Wykoff
Radioiodine Absorption and Secretion by the Calf Abomasum. Journal (J!
Dairy Science 54(3) :397-400,1971.
Miller, J. K., B. R. Moss, and W. F. Byrne
Distribution of Cerium in the Digestive Tract of the Calf According to
Time After Dosing. Journal of Dairy Science 54(4) :497-502, 1971.
Morgan, A. H., D. G. Brown, and T. H. Thomas
A Dynamometer for Controlled Exercise of Shetland Ponies. American
Journal of Veterinary Research 32(7) :1091-1095, 1971.
Mraz, Frank R.
Effect of Continuous Gamma Irradiation of Chick Embryos Upon Hatcha-
bility and Growth. Radiation Research 48(1) :164-168, 1971.
Pekas, Jerome C.
Pancreatic Incorporation of "Zn and Histidine-HC into Secreted Proteil)s
of the Pig. American Journal of Physiology 220(3) :799-803,1971.
Sasser, L. B., M. C. Bell, L. Wade, Jr., and G. E. Jarboe
.Effects of Radiation on Zinc Metabolism of Sheep. Radiation Research
46(1) :115-128,1971.
Sasser, L. B., M. C. Bell, and J. L. West
Simulated-Fallout-Radiation Effects on Sheep. Proceedings: Symposium,
"Survival of Food Crops and Livestock in the Event of Nuclear War."
Brookhaven National Laboratory, 1971.
Siemer, E. G., M. J. Constantin, and D. D. Killion
Effects of Acute Gamma Irradiation on Development and Yield of Parent
Plants and Performance of Their Offspring. Proceedings: Symposium,
:"Survival of Food Crops and Livestock in the Event of Nuclear War."
Brookhaven National Laboratory, 1971.
Spalding, Gary E.
,Predictive Theory of Coion Transport Accompanying Particle-Diffusion-
Controlled Ion Exchange. Journal of Chemical Physics 55(1) :4991-4995,
1971.
Wade, Leo, Jr., L. B. Sasser, and M. C. Bell
'.Effect of Simulated Fallout Radiation on Iron Kinetics, Red Cell Mass
and Plasma Copper in Sheep. Radiation Research 46(1) :89-98, 1971.
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West, J. L., M. C. Bell, and L. B. Sasser
Pathology of Gastrointestinal-Tract Beta-Radiation Injury. Proceedings:
Symposium, "Survival of Food Crops and Livestock in Event of Nuclear
War." Brookhaven National Laboratory, 1971.
• . : ;: I.' ~
Wykoff, M. H. and Charles E. Short
. Comparison of Carotid and Cerebral Circulation with Barbiturate and
Electroanesthesia. Proceedings: Symposium, Neuroelectric Research,' Chap-
ter 17, pp. 143-145, San Francisco, 1971.
Wykoff, M. H. , I
Distribution of 13·CSin the Conceptus. of the Pregnant Rat. Radiation Re-
search 47(3) :628-634,1971. . d~
Wykoff, M. H.
Weight Changes of the Developing Rat Conceptus. American Journal of
Veterinary Research 32(10) :1633-1635,1971.
Wykoff, M. H.
Distribution of Strontium-85 in Conc.eptuses of the Pregnant Rat. Radi.
ation Research 48:394-401, 1971.
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Proj. No.
Hatch 33
Research Project Titles
Evaluation of the Performance of Varieties of F.ield
Crops; cooperative with the Agronomy Department.
Factors Affecting Feed Utilization by Ruminants;
cooperative with the Animal Husbandry- Veterihary
Science Department.
Evaluation of Roughages for Beef Cattle; cooPera-
tive with the Animal Husbandry-Veterinary Science
Department.
Hatch 71
Hatch 72
Hatch 161 Efficient and Economical Use of Forages in Dairy
Cattle Rations; cooperative with the Dairying De-
partment.
Forage Crops Management: Establishment, Per-
sistence, and Productivity; cooperative with the
Agronomy Department.
Breeding and Genetics of Forage Crops; cooperative
with the Agronomy Department.
Hatch 186
Hatch 211
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Hatch 213
Proj. No.
Hatch 323
State 60
Biology, Distribution, and Control of Corn Insects;
.cooperative with the Agricultural Biology Depart-
ment.
Research Project Titles
Relationship Between Properties of Southern Forages
and Animal Responses; cooperative with the Dairy-
ing Department.
Economic Study of Soybean Production and Soybean
Production Potential of Some Major Tennessee Soils;
cooperative with the Agronomy Department.
Bulletins, Articles, and Reports-1971
Duck, B. N., with Charles R. Graves and J. R. Overton
Alfalfa Can Be Grown Successfully on Some Poorly Drained Soils. Ten-
nessee Farm and Home Science Progress Report 79, July 1971.
Leander F. Johnson, Professor
Dennis H. Latham, Associate
Professor, Springfield
Jimmy E. Pendergrass, Assistant in
Agricultural Biology
Charles D. Pless, Associate Professor
Howard E. Reed, Associate Professor
Richard C. Sievert, Assistant
Professor, Greeneville 1
Carroll J. Southards, Associate
Professor
James L. Wilson, Assistant Professor
Neil L. Woodiel, Assistant in
Agricultural Biology
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STATION PERSONNEL
The University of Tennessee
Agricultural Experiment Station
Knc;>xville,Tennessee
AGRICULTURAL COMMITTEE
Board of Trustees
Edward J. Boling, President of the University
Clyde M. York, Chairman Ben Douglass, Vice Chairman
Wayne Fisher, Harry W. Laughlin, Don O. Shadow
Guilford Thornton, Commissioner of Agriculture
STATION OFFICERS
Administration
Edward J. Boling, President
Webster Pendergrass, Vice President for Agriculture
E. J. Chapman, Assistant Vice Pr,esident
J. A. Ewing, Dean
Eric Winters, Associate Dean
O. Clinton Shelby, Director of Business Affairs
W. H. Jones, Accountant
AGRICULTURAL BIOLOGY
1 In cooperation with U. S. Department of Agriculture.
Stelmon E. Bennett, Professor and
Head of Department
Edward E. Burgess, Assistant
Professor
Albert Y. Chambers, Associate
Professor,Jackson
Edward T. Cherry, Assistant
Professor,Jackson
James I. Eisler, Graduate Research
Assistant
James M. Epps, Associate Professor,
Jackson 1
Elvis A. Heinrichs, Assistant
Professor (on leave)
James W. Hilty, Associate Professor
Philip P. Hunter, Graduate Research
Assistant
TENNESSEE AGRICULTURAL. EXPERIMENT STATION 43,
A. H. Mitchell, Agricultural Librarian
C. A. Reinhardt, Assistant Professor
I. . AGRICULTURAL COMMUNICATION
AGRICULTURAL ECONOMICS AND RURAL SOCIOLOGY
. ,AGRICULTURAL ENGINEERING
R.r;:·Hamilton, Read of Departme~t
F. E. Berggren, Assistant Professor
C. E. Bible,'Assistant Professor
T. J. Whatley, Distinguished Service
'Professor and Head of Department
John L. Adrian, Graduate Research
Assistant
J. A. Atchison, Graduate Research
Assistant
M. B. BadenhoPI Professor
H. E. Barnhill, Instructor 1
L. L, Bauer, Associate Professor
Joseph A. Brasher, Graduate
Re~earch Assistant .
D. W. Brown, International Professor
of Agricultural Economics
C. 1.. Cleland, Professor of Rural
So~iology
J. A. Culver, Graduate Research
Assistant .
q..M ..Cusk~den, Assistant Professor
Raymond Daniel, Assistant Professor
Hugh G. Dorminy, Jr., Graduate
Research Af>.;:stant
Irvin'g Dubov, Professor
Gerald V. Eagan, Assistant in
Agricultural Economics
W. E. Goble, Assistant Professor
R. J. Goddard, Assistant Professor,
Grand Junction
J. J.:McDow, Head of Department
W. H. Allen, Assistant in Agricultural
Engineering
J. C. ·Barker, Graduate Research
Assistant
D. O. Baxter, Assistant Professor
B. L. Bledsoe, Associate Professor
J. D: Davenport, Assistant in
Agricultural Engineering
1In cooperation with U. S. Department of Agriculture ...
Russell Harris, III, Graduate
Research Assistant
R. J. Hopkins, Graduate Research
Assistant
T. Morris Jones,.Graduate Research
Assistant
L. H. Keller, Professor
F. O. Leuthold, Assoc.iate·,Professor of
Rural Sociology
Joe A. Martin, Professor
D. E. Matthews, Graduate Research
Assistant .
B. S. McFatter, Graduate Research
Assistant
B. R. McManus, Associate Professor
Merle R. Menegay, Graduate Research
Assistant
S. Darrell Mundy, Instructor
D. E. Phillips, Assistant in
Agricultural Economics
B. D. Raskopf, Associate Professor
Robert M. Ray, Assistant Professor
C. B. Sappington, Associate Professor
J. G. Snell, Associate Professor
B. J. Trevena, Instructor
R. D:Weddel, Assistant in
Agricultural Economics
K. E. Duckett, Assistant Professor
P. R. Ewald,. Associate Professor 1
Z. A. Henry, Associate PrQfessor
W. H. Kilgore, Graduate Research
Assistant
R. S. Krowicki, Assistant Professor 1
Reba Lawson, Assistant Professor 1
A. H. Morgan, Associate Professor.
R. B. Stone, Associate Professor'
L. J. Thompson, Assistant Professor
L. R. Wilhelm, Assistant Professor
J. B. Wills, Graduate Research
Assistant
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AGRONOMY
J. A. Mullins, Associate Professor,
Jackson
J. W. Rugh, Graduate Research
Assistant
J.1. Sewell, Associate Professor
C. H. Shelton, Associate Professor
Lloyd F. Seatz, Head of Department
William Anderson, Assistant in
Agronomy
William D. Barber, Assistant
Professor
Frank F. Bell, Professor
George J. Buntley, Associate
Professor
L. M. Callahan, Associate Professor
Timothy Campbell, Graduate
Research Assistant
Harold Carpenter, Assistant in
Agronomy
Bob V. Conger, Assistant Professor
John T. Connell, Assistant Professor,
Grand Junction
Henry A. Fribourg, Professor
David K. Glover, Graduate Research
Assistant
Charles R. Graves, Assistant
Professor
C. L. Gupton, Assistant Professor,
Greeneville'
Larry Heatherly, Graduate Research
Assistant
Jesse S. Hickey, Graduate Research
Assistant
P. E. Hoskinson, Assistant Professor,
Jackson
Larry S. Jeffery, Assistant Professor
L. M. Josephson, Professor
H. C. Kincer, Assistant Professor
Samuel Kincheloe, Assistant in
Agronomy
William A. Krueger, Assistant
Professor
Gary M. Lessman, Assistant Professor
'In cooperation with U. S. D.epartment of Agriculture.
Russell J. Lewis, Associate Professor
Steven D. Livingston, Graduate
Research Assistant
Oddest H. Long, Professor
Buford Maner, Jr., Instructor'
T. H. Morgan, Jr., Assistant
Professor, Spring Hill
B. C. Nichols, Associate Professor,
Greeneville'
J. R. Overton, Associate Professor,
Jackson
W. L. Parks, Professor
Terry K. Porter, Graduate Research
Assistant
Vernon H. Reich, Assistant Profess'Or
J. ·H. Reynolds, Associate Professor
Brooks Robinson, Research Instructor
J. Marcus Safley, Jr., Graduate
Research Assistant
K. B. Sanders, Assistant Professor
L. N. Skold, Professor
Carl W. Smith, Graduate Research
Assistant
H. C. Smith, Associate Professor
Marshall Smith, Assistant in
Agronomy
M. E. Springer, Professor
James McD. Stewart, Assistant
Professor'
Rodney Strand, Graduate Research
Assistant
Michael Wade, Graduate Research
Assistant
William Keith Wesley, Graduate
Research Assistant
Smith Worley, Associate Professor'
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ANIMAL HUSBANDRY·VETERINARY SCIENCE
K. M. Barth, Associate Professor
M. C. Bell, Professor
S. P. Bertsch, Assistant in Animal
Husbandry
W. T. Butts, Jr., Associate Professor 1
L. D. Carver, Graduate Research
Assistant in Animal Husbandry
C. C. Chamberlain, Professor
J. A. Corrick, Assistant Professor
H. M. Crowder, Research Instructor
G. Eisele, Assistant in Animal
Husbandry
M. E. Fryer, Research Instructor
S. P. Hammack, Assistant in Animal.
Husbandry
S. L. Hansard, Professor
H. M. Jamison, Associate Professor
D. T. Lafferty, Assistant Professor
E. R. Lidvall, Associate Professor
J. B. Loy, Assistant in Animal
Husbandry
J. E. Martin, Manager, Blount and
Alcoa Farms
F. D. Masincupp, Assistant Professor
J. B. McLaren, Associate Professor
C. C. Melton, Assistant Professor
G. M. Merriman, Professor
J. F. Murphey, Graduate Research
Assistant
R. L. Murphree, Professor
J. B. Neel, Assistant in Animal
Husbandry
R. A. Reynolds, Assistant Professor
R. R. Shrode, Professor
J. D. Smalling, Assistant Professor
S. L. Winfree, Graduate Research
Assistant
CHILD DEVELOPMENT AND FAMILY RELATIONSHIPS
Arthur E. Gravatt, Head of
Department
J. T. Miles, Head of Department
D. B. Batson, Assistant in Dairying
H. D. Baxter, Assistant Professor,
Lewisburg 1
B. J. Bearden, Assistant Prof.essor,
Spring Hill
H. N. Carringer, Creamery Manager
B. J. Demott, Associate Professor
H. H. Dowlen, Graduate Research
Assistant
C. D. Griffin, Assistant in Dairying
S. A. Hinton, Associate Professor
R. D. Holder, Graduate Research
Assistant
C. R. Holmes, Farm Manager
1In cooperation with the U.S. Department of Agriculture.
Helen Reed, Assistant Professor
Lois Ellen Southworth, Lecturer
DAIRYING
W. M. Hopper, Assistant Professor,
Jackson
H. O. Jaynes, Assistant Professor
D. W. Mackens, Graduate Research
Assistant
M. J. Montgomery, Associate
Professor
E. D. Moore, Assistant Professor,
Lewisburg'
R. B. Moore, Graduate Research
Assistant
W. W. Overcast, Professor
D. O. Richardson, Associate Professor
E. W. Swanson, Professor
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Sharon Melton, Graduate Research
Assistant
Bernadine Meyer, Professor
Marjorie Porter, Graduate Research
Assistant
Jane Shellabarger, Graduate Research
Assistant
FOOD SCIENCE AND INSTITUTION ADMINISTRATION
FOOD TECHNOLOGY
1. E. McCarty, Assistant Professor
J. O. Mundt, Professor
J. C. Taylor, Graduate Research
Assistant
- .Br:,
FORESTRY
D. M. Ostermeier, Assistant Professor
M. R. Pelton, Assistant Professor
J. C. Rennie, Assistant Professor
G. Rink, Assistant in. Forestry
R. H. Saunders, Graduate Research
Assistant
K. F. Schell, Associate Professor
M. D. Strickland, Graduate Research
Assistant
E. Thor, Professor
G. R. Wells, Assistant Professor
E. M. Witt, Graduate Research
Assistant
F. W; Woods, Professor
HORTICULTURE
Allm .M~Daniel, Graduate Research,
Assistant.
Charles A. Mullins, Instructor,
Crossville
William E. Roever, Associate
Professor -
Homer D. Swingle, Professor
Hendrik van de Werken, Associate
Professor "
Grayce E-.Goertz, Head of
Department
Mia Armitage, Graduate Research
Assistant
BIErbara Bayne, Instructor
Ada Marie Campbell, Professor
M. R. Johnston, Head of Department
J. L. Collins, Associate Professor
J. G..Fair, Graduate Reseal'ch
Assistant
S. T. Hord, Graduate Research
Assistant
J. W. Barrett, Head of Department
R. C. Belden, Graduate Research
Assistant
E. R. Buckner, Assistant Professor of
Forestry .
H. A. Core, Professor
R. A. Cox, Graduate Research
Assistant
D. M. Cress, Graduate Research
Assistant
R. W. Dimmick, Associate Professor
R. H. Martin, Assistant in Forestry
T. M. McCall, Graduate Research
Assistant
BarziUai S. Pickett, Head of
Department
Joe S. Alexander, Assistant Professor
Stephen A. Black, Graduate Research
Assistant ..
Robert J. Black, Graduate Research
Assistant
David L. Coffey, Assistant Professor
Effin T. Graham, Associate Professor
Thomas E. Knight, Graduate Research
Assistant
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NUTRITION
Mary Rose Gram, Head of'
Department
Roy E. Beauchene, Associate
Professor
-Gail W. Disney, Instructor
R. L. Tugwell"Professor and Acting
Head of Department
J. K: Bletner, Professor
H. C. Goan, Assistant Professor
Sarah E., Feland, Graduate Research
Assistant
Rossie L. Mason, Assistant Professor
Frances A. Schofield, Professor
John T. Smith, Professor "\ I
POULTRY
C. D. Leeper, Assistant in ,Poultry, "',
G. C. McGhee, Research Tec}mician:
H .V. Shirley, Associate Professor:
Elizabeth Rhodes, Graduate Research'
Assistant
TEXTILES AND CLOTHING
UNIVERSITY OF TENNESSEE·ATOMIC ENERGY COMMISSION
AGRICULTURAL RESEARCH LABORATORY
An~a JeaiJ. Treece, Head of
. , j,
Department' ,
Paulette Milligan, Graduate' Research
Assistant
N. S. Hall, Laboratory Director
M. C" Bell, Professor
J. M. Bird, Superintendent
'D. G. 'Brown, Professor '
W.F. Byrne, Assistant Professor
B. V. Conger, Assistant Professor
M.J. Constantin, Professor
G. R. Eisele, Assistant in Animal
Husbandry
B: H. Erickson, Associate Professor
E. T. Graham, Associate Professor
R. F. Hall, Associate Professor
D. F. Johnson, Jr., Professor
D. D. Killion, Assistant Professor
V( D. 'Klobe, Assistant Professor
t •• \
,I
A. F. McFee, Associate Professor
Polly G. Martin, Assistant Professor
J. K. 'Miller, Associate Professor ,',
F. R. Mraz, Professor
R. L. Murphree, Professor
T. R. Noonan, Prof.essor
R. A. Reynolds, Assistant Professor
W. L. Sanders, Assistant Professor
L. B. Sasser, Assistant Professor
G. E. Spalding, Associate Professor
D. L. Stoddard, Assistant Professor
L. Wade, Jr., Assistant Professor': II
J. L. West, Professor
M. H. Wykoff, Associate Professor
THE UNIVERSITY OF TENNESSEE AT MARTIN
H. J. Smith, Dean, School of
Agriculture
B. R.,Hathcock, Assistant Professor of
Agronomy
E. W. Culvahouse, Associate
Professor of Dairying, I'
B. N.Duck, Assistant Dean and
Associate Professor of Agronomy.,
H. A. Henderson, Farm Manager,.
N.W. Robinson, Associate Professor
of Animal Husbandry
48 EIGHTY.FOURTH ANNUAL REPORT
MAIN STATION, KNOXVILLE
J. N. Odom, Superintendent of Farms
BRANCH STATIONS
Dairy ExperMnent Station" Lewis-
burg, J. R. Owen" Superintendent
Highland Rim Experiment Station,
Springfield, L. M. Safley, Superin-
tendent
Middle Tennessee Experiment Sta-
tion, Spring Hill, J. W. High, Jr.,
Superintendent
Plateau Experiment Station, Cross-
ville, J. A. Odom, Superintendent,
R. Q. Snyder, Manager
Tobacco Experiment Station], Greene-
ville, J. H. Felts" Superintendent
West Tennessee Experiment Station,
Jackson, D. M. Gossett, Superin-
tendent
FIELD STATIONS
Ames Plantation, Grand Junction,
James M. Bryan, Manager
Cumberland Forestry Field Station,
Wartburg, J. S. Kring, Manager
Highland Rim Forestry Field Station,
Tullahoma, T. M. Seay, Manager
Milan Field Station, Milan, Tom C.
McCutchen, Manager
Oak Ridge Forest and Arboretum,
Oak Ridge, J. S. Kring, Manager
APPOINTMENTS, TERMINATIONS, LEAVES, CHANGE OF TITLES
Appointments
John L. Adrian, Graduate Research
Assistant in Agricultural
Economics, August 23, 1971
Mia Armitage, Graduate Research
Assistant in Food Science,
September 1, 1971
Gary M. Boring, Graduate Research
Assistant in Agronomy, September
16, 1971
Joseph A. Brasher, Graduate Research
Assistant in Agricultural
Economics, September 16, 1971
Larry D. Carver, Graduate Research
Assistant in Animal Husbandry,
January 1, 1971
Edward T. Cherry, Assistant
Professor of Agricultural Biology,
September 1, 1971
Richard U. Clark, Graduate Research
Assistant in Agronomy, January
1, 1971
Russell A. Cox, Graduate Research
Assistant in Forestry, January 1,
1971
David H. Cress, Graduate Research
Assistant in Forestry, September
1, 1971
Hugh G. Dorminy, Jr., Graduate
Research Assistant in Agricultural
Economics, September 1, 1971
H. H. Dowlen, Graduate Research
Assistant in Dairying, January
1,1971
David K. Glover, Graduate Research
Assistant in Agronomy, September
16, 1971
Larry Heatherly, Graduate Research
Assistant in Agronomy, January
1,1971
Jesse S. Hickey, Graduate Research
Assistant in Agronomy, January
1,1971
] In cooperation with the U.S. Department of Agriculture.
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Terminations
R. D. Holder, Graduate Research
Assistant in Dairying, September
16,1971
Stanley T. Hord, Graduate Research
Assistant in Food Technology,
June 1,1971
Philip P. Hunter, Graduate Research
Assistant in Agricultural Biology,
June 7,1971
Tommy Morris Jones, Graduate
Research Assistant in Agricultural
Economics, September 1, 1971
W. H. Kilgore, Graduate Research
Assistant in Agricultural
Engineering, September 20, 1971
Donald T. Lafferty, Assistant
Professor of Animal Husbandry,
October 11, 1971
Frank D. Masincupp, Assistant
Professor of Animal Husbandry,
February 15, 1971
M.erle R. Menegay, Graduate Research
Assistant in Agricultural
Economics, September 16, 1971
Paulette Milligan, Graduate Research
Assistant in Textiles and Clothing,
September 1, 1971
S. Darrell Mundy, Instructor of
Agrir.t1ltural Economics, March
1, 1971
Ann Akin, Assistant in Food Science,
August 31, 1971
William A. Alexander, Assistant in
Agronomy, June 15, 1971
John R. Anania, Graduate Research
Assistant in Agricultural
Economics, October 31, 1971
Beverly S. Ausmus, Assistant in
Agricultural Biology, March 31,
1971
William H. Baker, Assistant in
Forestry, August 31,1971
Edward D. Baldwin, Assistant in
Agronomy, September 30, 1971
David M. Ostermeier, Assistant
Professor of Forestry, October
15, 1971
Marjorie Porter, Graduate Research
Assistant in Food Science,
September 1, 1971
Terry K. Porter, Graduate Research
Assistant in Agronomy, July 1, 1971
J. W. Rugh, Graduate Research
Assistant in Agricultural
Engineering, January 1, 1971
Jane Shellabarger, Graduate Research
Assistant in Food Science,
September 1, 1971
Carl Wayne Smith, Graduate Research
Assistant in Agronomy, September
1,1971
Rodney Strand, Graduate Research
Assistant in Agronomy, March
15, 1971
L. K. Stuart, Research Assistant in
Agricultural Engineering, April 16,
1971
J. C. Taylor, Graduate Research
Assistant in Food Technology,
June 1, 1971
Michael K. Wade, Graduate Research
Assistant in Agronomy,
September 1, 1971
L. R. Wilhelm, Assistant Professor of
Agricultural Engineering,
September 1,1971
Gary M. Boring, Graduate Research
Assistant in Agronomy, December
31,1971
Amelia Brown, Assistant in Food
Science, August 31, 1971
Ludwrick E. Brown, Assistant in
Agricultural Engineering,
December 8,1971
Richard U. Clark, Graduate Research
Assistant in Agronomy, May 31,
1971
Donald L. Cline, Assistant in
Agricultural Economics, November
30, 1971
Frank D, Kirkpatrick,;,Assistant ih ,::
Animal Husbandry,i March 15;:1'971
Hollis R. Large, Assistant in Forestry,
March 31, 19t1' ")';,,, d",:,'
Charles R...Leslie,,:As'sistant in ,':"!',
Agronumy, August 18; 1971 '
Daniel A. Lintoh;' Assistant in t,'
Agricultural Ec6rt6mics, Augu~t
15, 1971
J. B. Mailhes, Assistint in Ahimal' ,"
Husbandry, AUgUst 9; '1971 'J
Dan M. Manning, Assistant in ,,:'!
AgionO'my, July 31, 1971 I: ,:,
Ellis L. Matheny, Jr.,'Assistantin'"
Agricu iural Biology, June 30, f971
Walter L. Montgomery, GraduJite'
Research Assistant; June 15, 1911
Kenneth W. Paxton, Graduate '"
Reseal~h Assistant in Agricultural
Ecohonrics, March 31,1971 '
Jimmy E. Pendergrass, Assistant'in
, Agricultural-Biology, December'
31,1971 " ':i'
Garey 'B. Perkins, Graduate Research
Assistant, June 22, 1971
Dennis R. Roop, Assistant in Food',
Technology, July 1, 1971 '
William G. Russell, Assistant
Professor of Agricultural Biology,
June 30, 1971 '
J. C. Souto, Professor, UTIAEC
Agricultural Research Laboratory,
June 30, 1971
Yasuomi Tanaka, Post'-Doctoral
Research Associate in Forestry,
May 12, 1971
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Jack H. Collier, Assistant in Forestry,
December 31'; 1971
Michael L. Countess, Assistant'in
Forestry"~€mber 31 1971
Warren GJ-eouvillion, Sr:, Graduate
Research Assistant in Agricultural
Economics', August E1, 1971 '
James 1. Eisler, Graduate Resea:rch
Assistant in Agricultural Biology,
December 31, 1971
Jerry Frady, Assistant in Agronomy.
, October 31', 1971
Michael Fuchs-Carsch, Graduate
Research Assistant in Agricultural
Economics, March 31,1971
Clark D. Garland, Assistant in
Agricultural Economics, March 31,
1971 '
Larry Gittins, Graduate Research
Assi:::tant in Agronomy, January
31, 1971
Frank M. Goode, Assistant Professor
of Agricultural Economics, July 31,
1971
G. M. Gorman, Assistant in Dairy
Science, January 15, 1971
Marilyn Haga, Assistant in Food
Science, August 31, 1971
Aurelio L. Infante, Research Assistant
in Agricultural 'Engineering, June
30,1971 ,
R. C. Jordan, Graduate Research
Assistant in Dairying, December
27,1971
Dwight A. Kaufman, Assistant in
Animal Husbandry, November 6,
1971
Change of Title
Larry L. Bauer, to Associate
Professor of Agricultural
Economics, 'July 1, 1971" 'J
J. K. Bletner, to Professor of Poultry,
"July 1, 1971
William F. Byrne, to Assistant
Professor, UTIAEC, July 1, 1971
Charles C. Chamberlain, to Professor'
" of Animal Husbandry, July 1, 1971
Albert Y. Chambers, to Associate ,-
Professor of Agricultural Biology,
July 1, 1971
Milton J. Constantin, to Professor,
UTI AEC, July 1, 1971
Henderson M. Crowder, to Research
Instructor of Animal Husbandry,
August 1, 1971
Ralph W. Dimmick, to Associate
Professor of 'Forestry, July 1, 19n
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Marris E. Fryer, to Reaeareh
Instructor of Animal Husbandry,
August I, 1971
Ralph F. Hall, to A880Ciate Profe88or,
UT/AEC, July 1, 1971
Luther H. Keller, to Professor of
Agricultural Economics, July 1,
1971
James B. McLaren, to Asaoclate
Professor of Animal Husbandry,
July 1, 1971
Benny R. McManus, to Associate
Professor of Agricultural
Economies, July I, 1971
Charles A. Mullins, to Instructor of
Horticulture, September 1, 1971
Charles D. Pless, to Associate
Professor of Agricultural Biology,
July 1,1971
Gary E. Spalding, to A880Ciate
Professor, UTI AEC, July 1, 1971
Eyvind Thor, to ProfeBBOrof
Forestry, July I, 1971
R. L. Tugwell, to Professor and
Acting Head, Poultry Department,
September I, 1971
Retirements
Retumed from Leave
Leave of Absence
S. A. Hinton, A880Ciate Professor of
Dairying, December 81, 1971
Phyllis nett, A880Ciate Professor
Emeritus, Home Management,
Equipment, and Family Economics,
September I, 1971
o. H. Long, Profe88or of Agronomy
(Advisor in Soil Science 4 years,
James F. Brown, Assistant Profeaaor
of Horticulture, November 1, 1971
Frank S. Chance, Emeritus Director
of the Agricultural Experiment
Station, April 16, 1971
O. E. Goff, ProfeBBOrand Head of
the Department of Poultry, July
16,1971
Thomas J. Longwell, A88istant
Professor of Agronomy,'
November 80,1971
Kenneth B. Sanders, Assistant
Professor of Agronomy, December
81, 1971
UT India Program), December
1, 1971
Charles S. Hobbs, Professor and Head
of the Department of Animal
Husbandry-Veterinary Science,
December 26, 1971
